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' EuCARDVP7:tasks 3and4 &

High field modelFRESCA?Z

A Design, build and test a 1.5 m long, 100 mm aperture dipol
model with a design field of 13 T using;Sh high current
Rutherford cables. This magnet is intended to replace the
present 10 T magnet in the FRESCA cable test station at CE|

Very high field dipole insert

ADesign, build and test HTS solenoid insert coils for a soleno
packground magnet aiming at a field increase upto 6 T to
progress on the knowledge of HTS caoills, their winding and
pehaviour This Is In intermediate step towards a dipole insert.
w 5SaArdys odzAafR YR 0Sad +y
background magnet aiming at a field increase of about 6 T.
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““"High field dipoles: two (main) desigriél

LBNL D20 (1996) LBNL HD2 (2008)
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50 mm bore 36 (43) mm bore
reached 12.8 T reached 13.8 T (13.4 T)
at4.2 K at4.2 K :
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High Field Model: the conductor

Nb§Sn strand

1 mm diameter

J=2500 A/mmM@ 12T, 4.2 K

1= 1250 AMA@ 15T, 4.2 K s @
Cu/ nonCu ratio = 1.25 Y

pilot orders placed with two vendors

EARBruker(PIT) and OST (RRP)

Rutherford cable

40 strands, rectangular, no core
21.4 x 1.8 mm bare

200um insulation

10% cabling degradation assumed
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—  FRESCAZ2: cross section (Oct. 201@

156 turns (per pole) Beenter=13.0 T
36 +36+42 +42 o= 10.2 kA

81 PRV I Break=13.1 T
- 2222707 818%load line @ 4.2 k
= iy < | 75:4%load ne @ 1.9
=t jf i - F. ua= 7-61 MN/m

I %Eég Wﬁiﬂl@ﬁ Ry qua=-3-41 MN/m
i
-} B &

E =3.58 MJ/m
15 T imply 87.0 % load line @ 1.9 K]=46.8nHm
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“* FRESCAZ2: load line (Oct. 2010) I

2500 ‘ ‘ ‘ \
—o—cable, 4.2 K \ - 30
2000 4 —-cable, 1.9K \
——Bcenter \ - 25
<\'|_' ——Bpeak \
= 1500 - \\ 0 .
= 1000 - %%Ae 15 =
oy
| M&
0 0
8 9 10 11 12 13 14 15 16 17
Field [T]

[ 3000 A/mn instead of 2500 A/mm(12 T, 4.2 K)
would give 0.3 T more at short sample, 4.2 K ]
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~ FRESCAZ2: flared ends (Oct. 201

the peak field is in the straight section
optimization of the iron in the ends is ongoing
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e

FRESCAZ2: flared ends o

A first proofof-
concept winding test
has been performed
with copper cable In
March 2010.

The result is that such
an end design looks
feasible.
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~ FRESCAZ2: structure (Oct. 2010)

top pole coil, layers
[iron] / 34
coll, layers
1-2
/'/,
hor. rails
[Al bronze,
Inner tube steel]
[steel] \
bottom pole midplane shim
[Ti alloy] [steel / G10] 12
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FRESCAZ2: structure (Oct. 2010) 2
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o FRESCAZ2: structure (Oct. 2010)

Roke = 200 mm
tehe= 70 Mm

after cool down, with
vertical keys in (250m)
horizontal keys in (600m)

(displacement scaling x 2

prestress on the coill

F  pPaat warm
F  MPamore at cold
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